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Table 1 Basic properties of tested soils

THE CREERE pH AR HEH AL MK i Na S Ca SSHE Mg CEC
E3it] (cm) (H20) (9/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg)
AR 0~10 4.57 38.9 0.60 4.22 0.84 0.36 7.73 211 16.5
EaR: 0~10 4.54 25.7 0.34 4.48 0.40 0.45 1.73 0.40 8.70
2 BRI RS
Table 2 Contents of elements and ash alkalinity of used plant materials
TR AT Ca Mg K Na 5y BN
(cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg) (%) (%)
T RE 33.6 351 1.98 31.64 2.37 41.25 0.87
TEERGAT 91.2 12.71 11.72 37.34 0.59 42.88 1.50
e 84.0 14.49 5.82 3242 1.01 44.34 465

1.2 BRFWIZIT

FREL 150 g WF+ G 2 mm 58D N 3R,
IMAEPIHIEL, REFREPIPEH IR 23 704 5 glkg.
10 g/kg #1 20 g/kg, HtIERGREHSE, HES
TR 3K T A A (AR K =) 70%. 98
B PR EF I 1, IR CREERE rp R] B — /AL, LA
ARSI IEIR RIS K o SRR R & T 25
C EREE ARG SE, MBS 3 R ARE 1 JOR4
ek, DAORFE TS K EEE . FEREFRITUR G 2R
2. 6. 10, 22 (8§ 17) . 30 (={ 24) . 38. 51 KK
A AN E pH H. REAMEHE S 3 ), JFs AN
TR AL B ) . REFRaCI0HE4t 51 K, #5
FREE AR IR U T, B 1 mm SR
& H o
1.3 EFRLEREBELIFESTNE

T3 pH dEKE 1:25 BERE, BAHEARTEDN
By IEATHRER T 1 mol/L SUALERVEBOMYE, Tl
SERI M Rk SR LB T 1 mol/L i
PR, SRIGRP Y Ca F1 Mg FH R I sy
JEEEEVENE, K A1 Na JH e e, 115

N H 2 mol/lL SUAbFIEHORSE, NH,'-N HISEm i Lk
EIMSE, NO3 N AN Yt EvL I e
PE A 37K 125 (K HSRE, 8-FRKLmEmk
B gy i) s 202,
1.4 HuEALE

Kol MK ] SPSS 15.0 HfFAbFE.
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IR e T I AR AT TR R, B
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%, LR P SR AU AE . 3 MR
AN IS G5 pH 38R S T ke
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Fig. 1 Changes of soil pH during incubation added with plant materials (left side is yellow brown soil, right side is red soil)
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ek
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Fig. 2 Effects of plant materials on contents of NH,™-N and NO3™-N
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2.2 EYYRINIEE T IEZ RN
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- BT eV B 1 52 R R B A WL R N B 38 o i
BRo DAMEARSH ], hnA&Eh 20 glkg I, &
KBRS e PE R e B 1Y) 5.45 cmol/kg FRAKE] 3.21
cmol/kg, FRET 41.1%; Ac#etk b 11.97 cmol/kg
Hn#) 14.4 cmol/kg, T 16.9%. ZIHEKIAS
P EHXTHE Y 5.17 cmol/kg F#{ ] 2.56 cmol/kg, TF%
T 505%; HMEE:FH 2.71 cmol/kg # %] 5.67
cmol/kg, H4NT 52.2%. AHFEINA & FIRLIYIRL G 21
SR PR 1) 5 RO K T 00 BT B 1) ol R BUR
TEIR BB PAT BARAAE N, Tt 3 e i
EE AL AL S, ZSHE H BT N, %
3 g RN, A Al FATHERR Y 90%
PLE, s A A ek AL A8 ek R 1) LA I

7 81% ~87.2% JulH M. X EE T LA AS
etk M2 vTik, RO AR AL B e T A GR
D o BEEEIMAGYIEREFR G LIS B Al 54T
HE BT A R (R 3, R T RRET R
A,

YRS SRR T, IIAYIRL S T3
ok RIS RN, ACHERR RN, X B ER
FEVURE RN, 55 A IRAT L, 20 BRI 5 F v
IR R . BRI B KRR (A8 M kR B AT
{HH T ERIEN) CEC 2N 2 %, Prakigest
BT R R IR B A 2, XA
R AP RL I 21 458 6 J5 V0 R 19 o o O 5 3 1 = B
Al

3 EYYR IR IR AR

Table 3 Effects of plant materials on soil exchangeable properties

+3E FAPEL AEHNERR etk Al At Eh 3L ECEC AEHE Al A L
(cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg) AR PERR /ECEC
TR PUpIiS 5.45 472 11.97 17.42 87.0% 68.7%
HLT(5) 5.30 462 12.33 17.63 87.2% 69.9%
£ LIE(10) 5.02 4.32 12.63 17.65 86.1% 71.5%
HZIL(20) 4.36 3.55 13.75 18.11 81.4% 75.9%
1eAFT(5) 5.20 4.42 12.75 17.95 85.0% 71.0%
AT (10) 4.50 3.72 12.89 17.38 82.7% 74.1%
T/ EFF(20) 321 2.64 14.40 17.62 82.2% 81.8%
FEH(5) 5.47 4.72 11.91 17.38 86.3% 68.5%
TFHE(10) 4.97 4.32 1221 17.18 86.9% 71.1%
F&25(20) 4.04 3.39 12.42 16.47 83.9% 75.4%
AR: it 5.17 4.94 2.71 7.88 95.6% 34.4%
Y7 (5) 4.34 430 357 7.90 99.1% 45.1%
4 791(10) 3.32 3.01 4.41 7.73 90.7% 57.1%
47 (20) 2.76 2.53 5.87 8.63 91.7% 68.1%
TEAEFR(5) 4.61 437 3.71 8.32 94.8% 44.6%
1EAFF(10) 3.69 3.52 4.00 7.68 95.4% 52.0%
AT (20) 2.56 2.48 5.67 8.23 96.9% 68.9%
FEH(5) 4.76 472 3.45 8.21 99.1% 42.0%
TEHL(20) 456 4.40 3.62 8.18 96.5% 44.3%
FE1(20) 3.66 3.60 4.07 7.73 98.3% 52.6%

e AZHAEEAE: AEK. Na. Ca. MgZAll; ECEC: ARHE TACHR, S5 TAZHAMEIR ST H ki HE 2 M, HIAS it AL /ECECHUR 0%

IR FE AL

2.3 EYMRIMAEXFE T IEALA R
IMAA R G L3EAT e Al ZE a3ty
T3 pH ARG FEAEIL (B 3D o HEEIMAE R
el 3 pH FRAR, P LS ECESE TP AL OO T
T T IAAE AEREAT ARG S8 8 - STk Al Rk

s TR AL R R 52 B AT BRI A= (K 389 T
MG AEAREAT AL BRI IE AL R Rl KT8 AL
o 3PP EHIAE LI ATVETE ALK 8259800,
PELEREAT B3 5 S AR s A ] 1k ALK R IR BE R, 31X
54 pH 4 3
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Fig. 3 Effects of plant materials on contents of monomeric Al and total soluble Al in soil solution
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Fig. 4 Effects of plant materials on contents of toxic species of Al and non-toxic species of Al in soil solution
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Amelioration Effects of Three Plant Materials on Acid Tea Garden Soils

WANG Ning®2, LI Jiu-yu*? XU Ren-kou!
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The amelioration effects of rice straw, peanut straw and Chinese milk vetch shoot on the acidity of red soil and yellow brown soil
from tea gardens were examined with the incubation experiments at three levels of plant materials, i.e., 5, 10 and 20 g/kg added. After the soils
incubated with plant materials, soil exchangeable acid and exchangeable Al decreased while exchangeable base cations and base cation saturation
increased. For yellow brown soil added with Chinese milk vetch, soil pH increased to some extent compared with control. The amelioration effects of
plant materials on soil acidity depend on the ash alkalinity and N content in plant materials. The ash alkalinity and mineralization of organic N
increased soil pH, while nitrification of NH,*-N decreased soil pH. The amelioration effect of peanut straw on soil acidity was greater than Chinese
milk vetch shoot and rice straw. The incorporation of plant materials into soils resulted in the decline of toxic species of Al obviously in soils, which
suggest that the addition of plant materials could alleviate aluminum toxicity to plants in acid soils.

Key words: Plant materials, Tea garden soil, Amelioration of soil acidity, Soil pH, Exchangeable Al, Soluble Al



